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(57) Since an apparatus has a linear image sensor 
(401) for scanning an image at the stop position of a 
mirror table from a document that moves at a constant 
speed, a black stripe image detection circuit (405) for 
detecting the presence/absence of generation of a black 
stripe image on the basis of an image signal, and a CPU 
(41 2) for determining that dust or soil is attached to the 
surface of the platen glass upon detection of generation 
of the black stripe image, and making control for chang- 



ing the stop position of the mirror table and control for 
displaying a warning message, any black stripe gener- 
ated due to dust or soil on the platen glass surface is 
detected in the sheetfed scanning mode, and the control 
for changing the sheetfed scan position or the control 
for displaying a warning message indicating that dust or 
soil is attached to the platen glass surface is done in 
accordance with the detection result, thus reducing the 
frequency of occurrence of generation of a black stripe 
compared to a conventional apparatus. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an image 
scanning apparatus, image forming apparatus, image 
forming system, image scanning control method, and 
storage medium and, more particularly, to an image 
scanning apparatus which can make generation of a 
black stripe image due to dust harder when sheetfed 
scans are made using a combination of a linear image 
sensor and an automatic document feeder attached to 
the image scanning apparatus, an image forming appa- 
ratus, an image forming system, an image scanning 
control method, and a storage medium. 



of documents is shorter than that required in the normal 
scan. 

[0005J However, the aforementioned prior art suffers 
the following problem. That is, in the sheetfed scanning 

5 mode, if dust, soil, or the like is present on a portion of 
the platen glass, as shown in Fig. 15, a black stripe 
forms at the corresponding main scan position of the 
scanned image. However, as a conventional method of 
preventing a black stripe from forming, the platen glass 

10 surface can only be cleaned. 

SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 

[0002] Conventionally, an image scanning apparatus 
with a linear image sensor has an arrangement shown 
'n, e.g., Fig. 13. Fig. 13 is a block diagram showing an 
example of the arrangement of a conventional image 
scanning apparatus. Referring to Fig. 13, reference nu- 
meral 101 denotes a document illumination lamp; 102 
to 104, first to third mirrors; 105, a lens; 106, a linear 
image sensor; 107, a platen glass; 108, a document; 
109, a white plate serving as a reference for shading 
correction; and 110, a dummy glass. The image scan- 
ning apparatus shown in Fig, 13 can two-dimensionally 
scan the document 108 by moving (sub-scanning) the 
first to third mirrors 1 02 to 1 04 and the document illumi- 
nation lamp 101 in the direction of an arrow. 
[0003] Fig. 1 4 is a block diagram showing an example 
of the arrangement when an automatic document feeder 
is attached to the conventional image scanning appara- 
tus shown in Fig. 13. An automatic document feeder 200 
comprises an automatic document feeding conveyor 
belt 202, driving roller 203, and document loader 204. 
and conveys a document 201 loaded on the document 
loader 204 by rotating the automatic document feeding 
conveyor belt 202 by the driving roller 203. 
[0004] As an image scanning mode that uses the 
aforementioned image scanning apparatus and auto- 
matic document feeder, a "sheetfed scanning" mode is 
known. In the "sheetfed scanning mode", the image 
scanning apparatus moves the mirrors to scan a prede- 
termined position of the platen glass, and the automatic 
document feeder moves a document at a given speed 
in that state, thereby scanning an image of the docu- 
ment. That position on the platen glass which is scanned 
by the image scanning apparatus is called a "sheetfed 
scanning position", and is constant, as indicated by the 
broken line in Fig. 1 5. On the other hand, the automatic 
document feeder moves a document in the direction of 
an arrow in Fig. 15. In this sheetfed scanning mode, 
since the document need only be moved in a given di- 
rection, the time interval required between neighboring 
documents upon successively scanning a large number 



[0006] The present invention has been proposed to 
is solve the conventional problems, and has as its object 
to provide an image scanning apparatus which detects 
generation of a black stripe formed due to dust, soil, or 
the like on a platen glass in the sheetfed scanning mode, 
and makes control for changing the sheetfed scanning 
20 position or displays a warning indicating that dust or soil 
is attached to the platen glass in accordance with the 
detection result, thus reducing the frequency of occur- 
rence of generation of a black stripe, an image forming 
apparatus, an image forming system, an image scan- 
25 ning control method, and a storage medium. 

[0007] In order to achieve the above object, an image 
scanning apparatus for scanning an image while moving 
a document on a platen glass at a constant speed, com- 
prises black stripe image detection means for detecting 
30 the presence/absence of generation of a black stripe im- 
age on the basis of an image signal obtained by the im- 
age scan, and control means for, when the black stripe 
image detection means detects generation of the black 
stripe image, determining that dust or soil is attached to 
35 a surface of the platen glass, and making control for 
changing a stop position of an optical system for guiding 
light reflected by the document to an image scanning 
system in the image scan. 

[0008] According to a preferred aspect of the present 
40 invention, the apparatus further comprises document 
moving means for moving the document on the platen 
glass in a sub-scan direction at a constant speed, optical 
system moving means for moving/stopping a mirror ta- 
ble, that supports a reflected light guide mirror as the 
45 optical system, to scan a predetermined position on the 
platen glass, document illumination means for illuminat- 
ing the document, that moves along the surface of the 
platen glass, at a stop position of the mirror table, and 
image scanning means serving as the image scanning 
50 system for scanning the image from the document, 
which moves at the constant speed, at the stop position 
of the mirror table. 

[0009] According to a preferred aspect of the present 
invention, the black stripe image detection means com- 
55 prises binarization means for binarizing image data 
scanned by the image scanning means, accumulation 
means for accumulating the binary data for a predeter- 
mined number of lines at N-line intervals (N: an arbitrary 
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integer) In units of pixels, and comparison means for 
comparing the accumulation result with a predeter- 
mined determination level, and determining that a black 
stripe image is generated at the corresponding pixel po- 
sition when the accumulation result has exceeded the 5 
determination level. 

[0010] According to a preferred aspect of the present 
invention, the black stripe image detection means com- 
prises black signal thickening means for selecting and 
outputting one with a smaller level of signals obtained 
before and after image data scanned by the image scan- 
ning means Is delayed by a predetermined number of 
pixels in a main scan direction, binarization means for 
binarizing data scanned output from the black signal 
thickening means, accumulation means for accumulat- 
ing the binary data for a predetermined number of lines 
at N-line intervals (N: an arbitrary integer) in units of pix- 
els, and comparison means for comparing the accumu- 
lation result with a predetermined determination level, 
and determining that a black stripe image is generated 
at the corresponding pixel position when the accumula- 
tion result has exceeded the determination level. 
[001 1 ] According to a preferred aspect of the present 
invention, a timing at which the black stripe image de- 
tection means detects the presence/absence of gener- 
ation of the black stripe image is set before a document 
scan by the image scanning means, and the black stripe 
image detection means detects the presence/absence 
of generation of the black stripe image using image data 
scanned at the predetermined position on the platen 
glass by the image scanning means while moving a belt 
surface of a document conveyor belt that forms the doc- 
ument moving means by the control means. 
[0012] According to a preferred aspect of the present 
invention, a timing at which the black stripe image de- 
tection means detects the presence/absence of gener- 
ation of the black stripe image is set after a document 
scan by the image scanning means, and the black stripe 
image detection means detects the presence/absence 
of generation of the black stripe image using image data 
scanned at the predetermined position on the platen 
glass by the image scanning means while moving a belt 
surface of a document conveyor belt that forms the doc- 
ument moving means by the control means. 
[001 3] According to a preferred aspect of the present 
invention, a timing at which the black stripe image de- 
tection means detects the presence/absence of gener- 
ation of the black stripe image is set between neighbor- 
ing documents upon successively scanning documents 
by the image scanning means, and the black stripe im- 
age detection means detects the presence/absence of 
generation of the black stripe image using image data 
scanned at the predetermined position on the platen 
glass by the image scanning means while moving a belt 
surface of a document conveyor belt that forms the doc- 
ument moving means by the control means. 
[0014] According to a preferred aspect of the present 
invention, the apparatus further comprises warning 



means for generating a warning message indicating that 
dust or soil is attached to the surface of the platen glass 
when the black stripe image detection means detects 
generation of the black stripe image. 
[0015] In an image forming apparatus which mounts 
an image scanning apparatus for scanning an image 
while moving a document on a platen glass at a constant 
speed, and forms an Image on a recording medium such 
as a recording sheet or the like on the basis of the 
scanned image, the image scanning apparatus com- 
prises black stripe image detection means for detecting 
the presence/absence of generation of a black stripe im- 
age on the basis of an image signal obtained by the im- 
age scan, and control means for, when the black stripe 
image detection means detects generation of the black 
stripe image, determining that dust or soil is attached to 
a surface of the platen glass, and making control for 
changing a stop position of an optical system for guiding 
light reflected by the document to an image scanning 
system in the image scan. 

[0016] In an image forming system that connects an 
image forming apparatus which mounts an image scan- 
ning apparatus for scanning an image while moving a 
document on a platen glass at a constant speed, and 
forms an image on a recording medium such as a re- 
cording sheet or the like on the basis of the scanned 
image, and an external apparatus such as an informa- 
tion processing apparatus or the like, the image scan- 
ning apparatus mounted in the image forming apparatus 
comprises black stripe image detection means for de- 
tecting the presence/absence of generation of a black 
stripe image on the basis of an image signal obtained 
by the image scan, and control means for, when the 
black stripe image detection means detects generation 
of the black stripe image, determining that dust or soil 
is attached to a surface of the platen glass, and making 
control for changing a stop position of an optical system 
for guiding light reflected by the document to an image 
scanning system in the image scan. 
[0017] An image scanning control method applied to 
an image scanning apparatus for scanning an image 
white moving a document on a platen glass at a constant 
speed, comprises the black stripe image detection step 
of detecting the presence/absence of generation of a 
black stripe image on the basis of an image signal ob- 
tained by the image scan, and the control step of, when 
generation of the black stripe image is detected in the 
black stripe image detection step, determining that dust 
or soil is attached to a surface of the platen glass, and 
making control for changing a stop position of an optical 
system for guiding light reflected by the document to an 
image scanning system in the image scan. 
[001 8] According to a preferred aspect of the present 
invention, the method further comprises the document 
moving step of moving the document on the platen glass 
in a sub-scan direction at a constant speed, the optical 
system moving step of moving/stopping a mirror table, 
that supports a reflected light guide mirror as the optical 
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system, to scan a predetermined position on the platen 
glass, the document illumination step of illuminating the 
document, that moves along the surface of the platen 
glass, at a stop position of the mirror table, and the im- 
age scanning step of scanning the image by the image 
scanning system from the document, which moves at 
the constant speed, at the stop position of the mirror ta- 
ble. 

[0019] According to a preferred aspect of the present 
invention, the blackstripe image detection step compris- 
es the binarization step of binarizing image data 
scanned in the image scanning step, the accumulation 
step of accumulating the binary data for a predeter- 
mined number of lines at N-line intervals (N: an arbitrary 
integer) in units of pixels, and the comparison step of 
comparing the accumulation result with a predeter- 
mined determination level, and determining that a black 
stripe image is generated at the corresponding pixel po- 
sition when the accumulation result has exceeded the 
determination level. 

[0020] According to a preferred aspect of the present 
invention, the blackstripe image detection step compris- 
es the black signal thickening step of selecting and out- 
putting one with a smaller level of signals obtained be- 
fore and after image data scanned in the image scan- 
ning step is delayed by a predetermined number of pix- 
els in a main scan direction, 1 the binarization step of bi- 
narizing data output from the black signal thickening 
step, the accumulation step of accumulating the binary 
data for a predetermined number of lines at N-line inter- 
vals (N: an arbitrary integer) in units of pixels, and the 
comparison step of comparing the accumulation result 
with a predetermined determination level, and determin- 
ing that a black stripe image is generated at the corre- 
sponding pixel position when the accumulation result 
has exceeded the determination level. 
[0021] According to a preferred aspect of the present 
invention, a timing at which the presence/absence of 
generation of the black stripe image is detected in the 
black stripe image detection step is set before a docu- 
ment scan in the image scanning step, and the pres- 
ence/absence of generation of the black stripe image is 
detected in the black stripe image detection step using 
image data scanned at the predetermined position on 
the platen glass in the image scanning step while mov- 
ing a beft surface of a document conveyor belt used in 
the document moving step in the control step. 
[0022] According to a preferred aspect of the present 
invention, a timing at which the presence/absence of 
generation of the black stripe image is detected in the 
black stripe image detection step is set after a document 
scan in the image scanning step, and the presence/ab- 
sence of generation of the black stripe image is detected 
in the black stripe image detection step using image da- 
ta scanned at the predetermined position on the platen 
glass in the image scanning step while moving a belt 
surface of a document conveyor belt used in the docu- 
ment moving step in the control step. 



[0023] According to a preferred aspect of the present 
invention, a timing at which the presence/absence of 
generation of the black stripe image is detected in the 
black stripe Image detection step is set between neigh- 
5 boring documents upon successively scanning docu- 
ments in the image scanning step, and the presence/ 
absence of generation of the black stripe image is de- 
tected in the black stripe image detection step using im- 
age data scanned at the predetermined position on the 
10 platen glass in the image scanning step while moving a 
belt surface of a document conveyor belt used in the 
document moving step in the control step. 
[0024] According to a preferred aspect of the present 
invention, the method further comprises the warning 
« step of generating a warning message indicating that 
dust or soil is attached to the surface of the platen glass 
when generation of the black stripe image is detected 
in the black stripe image detection step. 
[0025] In a computer readable storage medium which 
& stores a program module for executing an image scan- 
ning control method applied to an image scanning ap- 
paratus for scanning an image while moving a document 
on a platen glass at a constant speed, the program mod- 
ule comprises a black stripe image detection module for 
25 controlling to detect the presence/absence of genera- 
tion of a black stripe image on the basis of an image 
signal obtained by the image scan, and a control module 
for, when generation of the black stripe image is detect- 
ed by the black stripe image detection module, deter- 
30 mining that dust or soil is attached to a surface of the 
platen glass, and controlling to change a stop position 
of an optical system for guiding light reflected by the doc- 
ument to an image scanning system in the image scan. 
[0026] According to a preferred aspect of the present 
35 invention, the program module further comprises a doc- 
ument moving module for controlling to move the docu- 
ment on the platen glass in a sub-scan direction at a 
constant speed, an optical system moving module for 
controlling to move/stop a mirror table, that supports a 
40 reflected light guide mirror as the optical system, to scan 
a predetermined position on the platen glass, a docu- 
ment illumination module for controlling to illuminate the 
document, that moves along the surface of the platen 
glass, at a stop position of the mirror table, and an image 
45 scanning module for controlling to scan the image by 
the image scanning system from the document, which 
moves at the constant speed, at the stop position of the 
mirror table. 

[0027] According to a preferred aspect of the present 
50 invention, the blackstripe image detection module com- 
prises a binarization module for controlling to binarize 
image data scanned by the image scanning module, an 
accumulation module for controlling to accumulate the 
binary data for a predetermined number of lines at N- 
55 line intervals (N: an arbitrary integer) in units of pixels, 
and a comparison module for comparing the accumula- 
tion result with a predetermined determination level, and 
controlling to determine that a blackstripe image is gen- 
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erated at the corresponding pixel position when the ac- 
cumulation result has exceeded the determination level. 
[0028] According to a preferred aspect of the present 
invention, the black stripe image detection module com- 
prises a black signal thickening module for controlling 5 
to select and output one with a smaller level of signals 
obtained before and after image data scanned by the 
image scanning module is delayed by a predetermined 
number of pixels in a main scan direction, a binarization 
module for controlling to binarize data output from the 10 
black signal thickening module, an accumulation mod- 
ule for controlling to accumulate the binary data for a 
predetermined number of lines at N-iine intervals (N: an 
arbitrary integer) in units of pixels, and a comparison 
module for comparing the accumulation result with a is 
predetermined determination level, and controlling to 
determine that a black stripe image Is generated at the 
corresponding pixel position when the accumulation re- 
sult has exceeded the determination level. 
[0029] According to a preferred aspect of the present 20 
invention, a timing at which the black stripe image de- 
tection module detects the presence/absence of gener- 
ation of the black stripe image Is set before a document 
scan by the image scanning module, and the presence/ 
absence of generation of the black stripe image is de- 25 
tected by the black stripe image detection module using 
image data scanned at the predetermined position on 
the platen glass by the image scanning module while 
moving a belt surface of a document conveyor belt used 
in the document moving module by the control module, so 
[0030] According to a preferred aspect of the present 
invention, a timing at which the black stripe image de- 
tection module detects the presence/absence of gener- 
ation of the black stripe image Is set after a document 
scan by the image scanning module, and the presence/ 35 
absence of generation of the black stripe image is de- 
tected by the black stripe image detection module using 
image data scanned at the predetermined position on 
the platen glass by the image scanning module while 
moving a belt surface of a document conveyor belt used *o 
in the document moving module by the control module. 
[0031 ] According to a preferred aspect of the present 
invention, a timing at which the black stripe image de- 
tection module detects the presence/absence of gener- 
ation of the black stripe image Is set between neighbor- *s 
ing documents upon successively scanning documents 
by the image scanning module, and the presence/ab- 
sence of generation of the black stripe image is detected 
by the black stripe image detection module using image 
data scanned at the predetermined position on the plat- so 
en glass by the image scanning module while moving a 
belt surface of a document conveyor belt used in the 
document moving module by the control module. 
[0032] According to a preferred aspect of the present 
invention, the program module further comprises a 55 
warning module for controlling to generate a warning 
message indicating that dust or soil Is attached to the 
surface of the platen glass when the black stripe image 



detection module detects generation of the black stripe 
image. 

[0033] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
In which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the In- 
vention. 

Fig. 1 is a block diagram showing an example of the 
arrangement of a control system Including a black 
stripe image detection circuit in an image scanning 
apparatus according to the first embodiment of the 
present invention; 

Fig, 2 is a flow chart executed when generation of 
a black stripe is detected and the scanning position 
(sheetfed scanning position) is changed prior to a 
document scan in the Image scanning apparatus 
according to the first embodiment of the present in- 
vention; 

Fig. 3 is a flow chart executed when generation of 
a black stripe is detected and the scanning position 
(sheetfed scanning position) is changed prior to a 
document scan in the image scanning apparatus 
according to the first embodiment of the present in- 
vention; 

Fig. 4 is a flow chart executed when generation of 
a black stripe is detected after a document scan and 
the scanning position (sheetfed scanning position) 
is changed to prepare for the next document scan 
in the image scanning apparatus according to the 
first embodiment of the present invention; 
Fig. 5 is a block diagram showing an example of the 
arrangement of a control system including a black 
stripe image detection circuit in an image scanning 
apparatus according to the second embodiment of 
the present invention; 

Fig. 6 is a block diagram showing an example of the 
arrangement of a main-scan black signal thickening 
circuit in the image scanning apparatus according 
to the second embodiment of the present invention; 
Fig. 7 is a functional block diagram showing the ar- 
rangement of principal part of the image scanning 
apparatus according to the first and second embod- 
iments of the present invention in correspondence 
with the appended claims; 
Fig. 8 is an explanatory view showing an example 
of the arrangement of the storage contents of a stor- 
age medium which stores a program and associat- 
ed data according to the present invention; 
Fig. 9 is an explanatory view showing an example 
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of the principle upon supplying the program and as- 
sociated data according to the present invention 
from the storage medium to an apparatus; 
Fig. 10 is a waveform chart for explaining the oper- 
ation of the black signal thickening circuit in the im- 
age scanning apparatus according to the second 
embodiment of the present invention; 
Fig. 11 is a waveform chart for explaining an edge 
emphasis process in the image scanning apparatus 
according to the second embodiment of the present 
invention; 

Fig. 12 is a block diagram showing an example of 
an FIR filter that implements the edge emphasis 
process in the image scanning apparatus according 
to the second embodiment of the present invention; 
Fig. 13 is a sectional view showing an example of 
the arrangement of a conventional image scanning 
apparatus; 

Fig. 14 is a sectional view showing an example of 
the arrangement of a conventional image scanning 
apparatus; and 

Fig. 15 is an explanatory view showing thesheetfed 
scanning position on a platen glass of the conven- 
tional image scanning apparatus, 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] Preferred embodiments of the present inven- 
tion will now be described in detail in accordance with 
the accompanying drawings. 



[First Embodiment] 

[0036] Fig. 1 is a block diagram showing an example 
of the arrangement of a control system including a black 
stripe image detection circuit in an image scanning ap- 
paratus according to the first embodiment of the present 
invention. The control system of the image scanning ap- 
paratus according to the first embodiment of the present 
invention mainly comprises a linear image sensor 401 , 
amplifier 402, A/D converter 403, shading correction cir- 
cuit 404 ; black stripe image detection circuit 405, and 
CPU 41 2. Furthermore, the black stripe image detection 
circuit 405 comprises a binarization circuit 406, adder 
407, line memory 408, comparator 409, gate circuit 410, 
and determination result holding circuit 411 . 
[0037] The functions of the respective units will be de- 
scribed below. The linear image sensor 401 makes pho- 
toelectric conversion based on light reflected by a doc- 
ument, and outputs an electrical signal. The amplifier 
402 amplifies a signal output from the linear image sen- 
sor 401 at a predetermined gain. The A/D converter 403 
converts an analog signal output from the amplifier 402 
into a digital signal. The shading correction circuit 404 
performs shading correction on the basis of the output 
from the A/D converter 403, and outputs an image signal 
that has undergone shading correction to the binariza- 



tion circuit 406 of the black stripe image detection circuit 

405 as a scanned image signal. The binarization circuit 

406 converts the shading-corrected image signal into a 
binary signal by comparing it with a predetermined bi- 

5 nary slice level. 

[0038] The adder 407 adds the output from the bina- 
rization circuit 406 and the output from the line memory 
408. The line memory 408 stores data that pertains to 
accumulation of each pixel. The comparator 409 com- 
10 pares the accumulated value of each pixel with a pre- 
determined dust determination level, and determines 
generation of a black stripe for a pixel, the value of which 
has exceeded the predetermined dust determination 
level. The gate circuit 410 outputs only period signal 
15 components of an effective region used for a document 
scan in a scanning region to the determination result 
holding circuit 411 . When generation of a black stripe is 
determined even for only one pixel in the effective peri- 
od, the determination result holding circuit 411 outputs 
20 black stripe generation information to the CPU 41 2. Up- 
on receiving black stripe generation information, the 
CPU 41 2 makes control for changing the sheetfed scan- 
ning position or control for displaying a warning of dust 
or soil on the platen glass, and controls execution of the 
25 processes shown in the flow charts of Figs. 2 and 3, and 
the flow chart in Fig. 4 on the basis of a program of the 
present invention. 

[0039] The operation of the image scanning appara- 
tus with the arrangement shown in Fig. 4 will be ex- 
30 plained below. A signal output from the linear image sen- 
sor 401 is amplified at a predetermined gain by the am- 
plifier 402, and is converted into a digital signal by the 
A/D converter 403. The shading correction circuit 404 
performs shading correction and outputs an image sig- 
35 nal. On the other hand, in the black stripe image detec- 
tion circuit 405, the binarization circuit 406 converts the 
shading-corrected image signal into a binary signal by 
comparing it with a predetermined slice level. In this 
case, a signal which is smaller than the predetermined 
40 slice level is converted into a binary signal "1", and a 
signal which is larger than the slice level is converted 
into a binary signal "0". 

[0040] After that, the adder 407 and line memory 408 
accumulate the binary signals in units of pixels. Accu- 

45 mulation is made for a predetermined number of lines. 
In this case, lines which are to undergo accumulation 
may be successive lines or intermittent lines at N-line 
intervals. By accumulating binary image data in units of 
pixels in this way, when a black stripe is generated, the 

50 accumulated value of the corresponding pixel becomes 
very large. 

[0041] The comparator 409 compares the accumulat- 
ed value in units of pixels with the determination level, 
and determines generation of a black stripe for a pixel, 
55 the value of which has exceeded the determination lev- 
el. The gate circuit 41 0 sends only period signal com- 
ponents of the effective region used for a document 
scan in the scanning region to the determination result 
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holding circuit 41 1 . When generation of a black stripe Is 
determined even for only one pixel in the effective peri- 
od, the determination result holding circuit 411 sends 
black stripe generation information to the CPU 412. 
Note that the number of lines that are to undergo accu- 5 
mutation, the line spacing of accumulation, and the ef- 
fective period region all can be varied by the CPU 412. 
[0042] Fig. 7 is a functional block diagram showing the 
arrangement of principal part of the image scanning ap- 
paratus according to the first embodiment and the sec- 
ond embodiment (to be described later) of the present 
invention. The image scanning apparatus according to 
the first embodiment and the second embodiment (to be 
described later) of the present invention comprises a 
document moving means 71 (automatic document feed- 
er), an optical system moving means 72 (mirror table 
driving mechanism), a document illumination means 73 
(document illumination lamp), an image scanning 
means 74 (linear image sensor 401), a black stripe im- 
age detection means 75 (black stripe image detection 
circuit 405/705), a warning means 76 (warning mecha- 
nism), and a control means 77 (CPU 412, the driving 
controllers of the automatic document feeding mecha- 
nism/document illumination mechanism/mirror table 
driving mechanism/warning mechanism controlled by 
the CPU 412, and a program of the present invention 
executed by the CPU 412). 

[0043] The functions of the individual means will be 
explained beiow. The document moving means 71 is 
comprised of a document conveyor belt, belt driving 
means, and the like for moving a document on the platen 
glass in the sub-scan direction at a constant speed. The 
optical system moving means 72 moves/stops a mirror 
table for supporting the reflecting mirrors to scan a pre- 
determined position on the platen glass. The document 
illumination means 73 illuminates a document that 
moves on the platen glass at the stop position of the 
mirror table. The image scanning means 74 scans an 
image from the document at the stop position of the mir- 
ror table. The black stripe image detection means 75 
detects the presence/absence of generation of a black 
stripe image on the basis of an image signal output from 
the image scanning means 74. The warning means 76 
generates a visual (or audible or both visual and audible) 
warning message indicating that dust or soil is attached 
to the platen glass surface when the black stripe image 
detection means 75 detects generation of a black stripe 
image. The control means 77 determines based on the 
detection result of the black stripe image detection 
means 75 if dust or soil is attached to the platen glass 
surface, and executes control for changing the stop po- 
sition of the mirror table by the optical system moving 
means 72, and control for making the warning means 
76 generate a warning message. 
[0044] Furthermore, the black stripe image detection 
means 75 comprises a binarization means (binarization 
circuit 406) for binarizing an image signal, an accumu- 
lation means (adder 407, line memory 408) for accumu- 



lating binary data for a predetermined number of lines 
at N-Iine intervals (N: an arbitrary integer) in units of pix- 
els, and a comparison means (comparator 409) for com- 
paring the accumulation result with a predetermined de- 
termination level, and determining that a black stripe im- 
age is generated at the corresponding pixel position 
when the accumulation result has exceeded the deter- 
mination level. 

[0045] Furthermore, the black stripe image detection 
means 75 comprises a black signal thickening means 
(main-scan black signal thickening circuit 701) for se- 
lecting and outputting one, which has a smaller level, of 
signals obtained before and after an image signal is de- 
layed by a predetermined number of pixels in the main 
scan direction in units of pixels, in addition to the bina- 
rization means, accumulation means, and comparison 
means. 

[0046] Also, the black stripe image detection means 
75 detects the presence/absence of generation of a 
black stripe image at a timing before a document scan 
by the image scanning means 74, i.e., detects the pres- 
ence/absence of generation of a black stripe image us- 
ing image data scanned by the image scanning means 
74 at the predetermined position on the platen glass 
while moving the belt surface of the document conveyor 
belt that forms the document moving means 71 under 
the control of the control means 77. 
[0047] Alternatively, the black stripe image detection 
means 75 detects the presence/absence of generation 
of a black stripe image at a timing after a document scan 
by the image scanning means 74, i.e., detects the pres- 
ence/absence of generation of a black stripe image us- 
ing image data scanned by the image scanning means 
74 at the predetermined position on the platen glass 
while moving the belt surface of the document conveyor 
belt that forms the document moving means 71 under 
the control of the control means 77. 
[0048] Alternatively, the black stripe image detection 
means 75 detects the presence/absence of generation 
of a black stripe image at a timing between neighboring 
documents upon scanning successive documents by 
the image scanning means 74, I.e., detects the pres- 
ence/absence of generation of a black stripe image us- 
ing image data scanned by the image scanning means 
74 at the predetermined position on the platen glass 
while moving the belt surface of the document conveyor 
belt that forms the document moving means 71 under 
the control of the control means 77. 
[0049] Fig. 9 is an explanatory view showing an ex- 
ample of the principle upon supplying a program and 
associated data according to the present invention from 
a storage medium to an apparatus such as a computer. 
The program and associated data according to the 
present invention is supplied by inserting a storage me- 
dium 91 such as a floppy disk, CD-ROM, or the like into 
an Insert slot 93 of a storage medium drive equipped in 
an apparatus 92. After that, the program and associated 
data according to the present invention are temporarily 
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installed from the storage medium 9 1 on a hard disk and 
are then loaded from the hard disk onto a RAM or are 
directly loaded onto the RAM without being Installed on 
the hard disk, thus executing the program and associ- 
ated data according to the present invention. 
[0050] I n this case, upon executing the program of the 
present invention in the image scanning apparatus-ac- 
cording to the first and second embodiments of the 
present invention, the program and associated data ac- 
cording to the present invention are supplied to the im- 
age scanning apparatus via an apparatus such as a 
computer or the like shown in, e.g., Fig. 9, or are pre- 
stored in the image scanning apparatus, thus allowing 
program execution. 

[0051] Rg. 8 is an explanatory view showing an ex- 
ample of the arrangement of the storage contents of the 
storage medium that stores the program and associated 
data according to the present invention. The storage 
medium of the present invention has storage contents 
including, e.g., volume information 81, directory infor- 
mation 82, a program execution file 83, a program as- 
sociated data file 84, and the like. The program of the 
present invention is converted into program codes on 
the basis of the flow charts shown in Figs. 2 to 4 to be 
described below. 

[0052] The operation of the image scanning appara- 
tus according to the first embodiment of the present in- 
vention with the aforementioned arrangement will be ex- 
plained in detail below with reference to the flow charts 
in Figs. 1 , 2, and 3, and the flow chart in Rg. 4. 
[0053] A control method of reducing the frequency of 
occurrence of generation of a black stripe image using 
the black stripe image detection circuit 405 in the image 
scanning apparatus according to the first embodiment 
of the present invention will be described below using 
the flow charts in Figs. 2 and 3. Figs. 2 and 3 are flow 
charts executed when generation of a black stripe is de- 
tected and the scanning position (sheetfed scanning po- 
sition) is changed prior to a document scan in the image 
scanning apparatus according to the first embodiment 
of the present invention, 

[0054] In step S501, a variable M is reset to zero. In 
step S502, the linear image sensor 401 scans an image 
(belt surface) prior to a document scan after the docu- 
ment conveyor belt of the automatic document feeder 
has been moved without conveying any document, and 
the black stripe image detection circuit 405 detects the 
presence/absence of generation of a black stripe. As a 
result, if no black stripe is detected, a document image 
is scanned in step S504, and this processing ends. On 
the other hand, if generation of a black stripe is detected, 
the variable M is compared with a predetermined LIMIT 
value in step S505. 

[0055] If the variable M is smaller than the LIMIT val- 
ue, M « M + 1 (incremented) in step S507 and the sheet- 
fed scanning position is changed in step S508. Atterthe 
sheetfed scanning position is changed, the flow returns 
to step S502 to execute a process for detecting the pres- 



ence/absence of generation of a black stripe. If this op- 
eration is repeated for a number of times equal to or larg- 
er than the LIMIT value, since M becomes equal to or 
larger than the LIMIT value, the sheetfed scanning po- 
5 sition is not changed any more in such case, and a warn- 
ing message indicating that dust or soil is attached to 
the platen glass surface is generated in step S506. 
[0056] A control method of detecting generation of a 
black stripe after a document scan, and changing the 
w scanning position (sheetfed scanning position) to pre- 
pare for the next document scan in the image scanning 
apparatus according to the present invention will be ex- 
plained below with reference to the flow chart in Fig. 4. 
Rg. 4 is a flow chart executed when generation of a 
is black stripe is detected after a document scan and the 
scanning position (sheetfed scanning position) is 
changed to prepare for the next document scan in the 
image scanning apparatus according to the first embod- 
iment of the present invention. 
20 [0057] Upon completion of a document scan by the 
linear image sensor in step S601 , the linear image sen- 
sor 401 scans an image (belt surface) prior to a docu- 
ment scan after the document conveyor belt of the au- 
tomatic document feeder has been moved without con- 
25 veying any document, and the black stripe image detec- 
tion circuit 405 detects the presence/absence of gener- 
ation of a black stripe in step S602. As a result, if no 
black stripe is detected, this processing ends. However, 
if generation of a black stripe is detected, the sheetfed 
30 scanning position is changed in step S604 to prepare 
for the next document scan, and this processing then 
ends. 

[0058] Two different control examples have been ex- 
plained. In either example, whether or not a black stripe 

35 is generated is detected by scanning the belt surface of 
the document conveyor belt of the automatic document 
feeder. Such control is done under the assumption that 
the color of the document conveyor belt is white, and no 
black stripe is detected by scanning the belt surface un- 

^0 less any dust is present at the sheetfed scanning posi- 
tion. If the document conveyor belt is not white, the pres- 
ence/absence of generation of a black stripe cannot be 
correctly detected by the aforementioned method. In 
this case, the presence/absence of generation of a black 

45 stripe may be determined based on a signal obtained 
by actually scanning a document. However, since the 
detected black stripe may be an image itself on the doc- 
ument, detection errors probability increases in that 
case. 

so [0059] As described above, since the image scanning 
apparatus according to the first embodiment of the 
present invention comprises the linear image sensor 
401 for scanning an image at the stop position of the 
mirror table from a document that moves at a constant 

55 speed, the black stripe image detection circuit 405 for 
detectingthe presence/absence of generation of a black 
stripe image on the basis of an image signal, and the 
CPU 412 for making the control for moving the docu- 
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ment on the platen glass In the sub-scan direction at a 
constant speed, the control for moving/stopping the mir- 
ror table that supports reflected light guide mirrors to 
scan a predetermined position on the platen glass, the 
control for illuminating the document that moves on the 5 
glass at the stop position of the mirror table, the control 
for determining that dust or soil is attached to the platen 
glass surface upon detection of generation of a black 
stripe image, and changing the stop position of the mir- 
ror table, and the control for displaying a warning mes- 
sage, the following operations and effects are expected. 
[0060] In the above arrangement, the linear image 
sensor 401 scans an image (belt surface) prior to a doc- 
ument scan while only the document conveyor belt of 
the automatic document feeder has been moved without 
conveying any document, and the black stripe image de- 
tection circuit 405 detects the presence/absence of gen- 
eration of a black stripe. Upon detection of generation 
of a black stripe, the sheetfed scanning position is 
changed, and a warning message indicating the pres- 
ence of dust or soil on the platen glass surface is gen- 
erated. Alternatively, the linear image sensor 401 scans 
an image (belt surface) after a document scan while only 
the document conveyor belt of the automatic document 
feeder has been moved without conveying any docu- 
ment, and the black stripe image detection circuit 405 
detects the presence/absence of generation of a black 
stripe. Upon detection of generation of a biack stripe, 
the sheetfed scanning position is changed to prepare 
for the next document scan. 

[0061] Therefore, in the first embodiment of the 
present invention, in the sheetfed scanning mode in 
which the mirror table is moved to scan the predeter- 
mined position on the platen glass and a document im- 
age is read while moving the document at a constant 
speed, generation of a black stripe due to dust or soil 
on the platen glass is detected, and the control for 
changing the sheetfed scanning position and the control 
for displaying a warning message indicating that dust or 
soil is attached to the platen glass surface can be done 
in accordance with the detection result. Hence, the fre- 
quency of occurrence of generation of a black stripe can 
be reduced compared to the conventional apparatus. 

[Second Embodiment] 

[0062] Fig. 5 is a block diagram showing an example 
of the arrangement of a control system including a black 
stripe image detection circuit in an image scanning ap- 
paratus according to the second embodiment of the 
present invention. The control system of the image 
scanning apparatus according to the second embodi- 
ment of the present invention mainly comprises a linear 
image sensor 401, amplifier 402, A/D converter 403, 
shading correction circuit 404, black stripe image detec- 
tion circuit 705, and CPU 412. Furthermore, the black 
stripe image detection circuit 705 comprises a main- 
scan biack signal thickening circuit 701 , binarization cir- 



cuit 406, adder 407, line memory 408, comparator 409, 
gate circuit 410, and determination result holding circuit 
411. 

[0063] The second embodiment of the present inven- 
tion is substantially the same as the first embodiment 
except that the main-scan black signal thickening circuit 
701 is added before the binarization circuit 405 in the 
black stripe image detection circuit 705. Hence, the 
same reference numerals denote the same parts, and 
a detailed description thereof will be omitted. 
[0064] Fig. 6 is a block diagram showing an example 
of the arrangement of the main-scan black signal thick- 
ening circuit 701 in the image scanning apparatus ac- 
cording to the second embodiment of the present inven- 
tion shown in Fig. 5. The main-scan black signal thick- 
ening circuit 701 in the image scanning apparatus ac- 
cording to the second embodiment of the present inven- 
tion comprises an S-pixel DELAY circuit 801 and Min 
value detection circuit 802. 

[0065] The functions of these circuits will be explained 
in detail below. The S-pixel DELAY circuit 801 has a 
function of delaying an image signal by S pixels in the 
main scan direction. The Min value detection circuit 802 
has a function of selecting and outputting, in units of pix- 
els, a smaller one of signals obtained before and after 
an image signal is delayed by S pixels in the main scan 
direction. In this case, as shown in, e.g., Fig. 10, by de- 
laying the input image signal by S pixels, a black signal 
can be thickened by S pixels. 

[0066] The operation of the image scanning appara- 
tus according to the second embodiment of the present 
invention with the above arrangement will be described 
in detail below with reference to Figs. 5 and 6. 
[0067] In the image scanning apparatus according to 
the second embodiment of the present invention, the 
main-scan black signal thickening circuit 701 in the 
black stripe image detection circuit 705 selects and out- 
puts, using the S-pixel DELAY circuit 801 and Min value 
detection circuit 802, one with a smaller signal level of 
signals obtained before and after an image signal is de- 
layed by S pixels in the main scan direction, thus making 
control for thickening a biack signal by S pixels. 
[0068] The main-scan black signal thickening circuit 
701 shown in Fig. 6 is added to the black stripe image 
detection circuit 705 of the image scanning apparatus 
for the following reason. That is, when dust attached to 
the platen glass is a fragment of a thread or the like, a 
black stripe generated due to the influence of dust does 
not become straight but blurred in the main scan direc- 
tion upon movement of the document conveyor belt of 
the automatic document feeder. In such case, when 
black stripe detection is made after a black signal is 
thickened, the influence of blur can be reduced, and the 
detection performance of black stripe generation can be 
Improved. 

[0069] When the black level also drifts due to blurring 
of the black signal In the main scan direction, it is effec- 
tive to execute edge emphasis in place of the black sig- 
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nal thickening process. For example, the amplitude of 
the black signal becomes too small due to blurring to be 
binarized, as shown in Fig. 11 . In such case, if edge em- 
phasis is done, the amplitude can be increased, and the 
black signal can be binarized accurately. Edge empha- 
sis can be implemented by an FIR (Finite Impulse Re- 
sponse) fitter, as shown in, e.g., Fig. 12. 
[0070] As described above, since the image scanning 
apparatus according to the first embodiment of the 
present invention comprises the linear image sensor 
401 for scanning an image at the stop position of the 
mirror table from a document that moves at a constant 
speed, the black stripe image detection circuit 705 which 
has the main-scan black signal thickening circuit 701 
that selects and outputs one with a smaller signal level 
of signals obtained before and after an image signal is 
delayed by S pixels in the main scan direction, and 
which detects the presence/absence of generation of a 
black stripe image on the basis of an image signal, and 
the CPU 41 2 for making the control for moving the doc- 
ument on the platen glass in the sub-scan direction at a 
constant speed, the control for moving/stopping the mir- 
ror table that supports reflected light guide mirrors to 
scan a predetermined position on the platen glass, the 
control for illuminating the document that moves on the 
glass at the stop position of the mirror table., the control 
for determining that dust or- soil is attached to the platen 
glass surface upon detection of generation of a black 
stripe image, and changing the stop position of the mir- 
ror table, and the control for displaying a warning mes- 
sage, the following operations and effects are expected. 
[0071] In the above arrangement, in addition to the 
control in the first embodiment, the main-scan black sig- 
nal thickening circuit 701 in the black stripe image de- 
tection circuit 705 selects and outputs one with a smaller 
signal level of signals obtained before and after an im- 
age signai is delayed by S pixeis in the main scan direc- 
tion, thus making control for thickening the black signal 
by S pixels. 

[0072] Therefore, in the second embodiment of the 
present invention, in the sheetfed scanning mode in 
which the mirror table is moved to scan the predeter- 
mined position on the platen glass and a document im- 
age is read while moving the document at a constant 
speed, generation of a black stripe due to dust or soil 
on the platen glass is detected, and the control for 
changing the sheetfed scanning position and the control 
for displaying a warning message indicating that dust or 
soil is attached to the platen glass surface can be done 
in accordance with the detection result as in the first em- 
bodiment. Hence, the frequency of occurrence of gen- 
eration of a black stripe can be reduced compared to 
the conventional apparatus. 



[Another Embodiment] 

[0073] In the first and second embodiments of the 
present invention, a standalone image scanning appa- 



ratus has been explained, but the present invention is 
not limited to such specific apparatus. For example, the 
present invention can also be applied to an image form- 
ing apparatus (copying machine) which mounts the im- 
5 age scanning apparatus of the present invention and 
forms an image on a recording medium such as a re- 
cording sheet or the like on the basis of a scanned im- 
age. 

[0074] Also ; in the first and second embodiments of 
10 the present invention, a standalone image scanning ap- 
paratus has been explained, but the present invention 
is not limited to such specific apparatus. For example, 
the present invention can also be applied to an image 
forming system that connects an image forming appa- 
'5 ratus (copying machine) which mounts the image scan- 
ning apparatus of the present invention and forms an 
image on a recording medium such as a recording sheet 
or the like on the basis of a scanned Image, and an ex- 
ternal apparatus such as an information processing ap- 
20 paratus (computer) or the like. 

[0075] Note that the present invention may be applied 
to either a system constituted by a plurality of devices, 
or an apparatus consisting of a single equipment. The 
objects of the present invention are also achieved by 
25 supplying a storage medium, which records a program 
code of a software program that can implement the func- 
tions of the above-mentioned embodiments to the sys- 
tem or apparatus, and reading out and executing the 
program code stored in the storage medium by a com- 
30 puter (or a CPU or MPU) of the system or apparatus. 
[0076] In this case, the program code itself read out 
from the storage medium implements the functions of 
the above-mentioned embodiments, and the storage 
medium which stores the program code constitutes the 
35 present invention. 

[0077] As the storage medium for supplying the pro- 
gram code, for example, a floppy disk, hard disk, optical 
disk, magneto-optical disk, CD-ROM, CD-R, magnetic 
tape, nonvolatile memory card, ROM, and the like may 
40 be used. 

[0078] The functions of the above-mentioned embod- 
iments may be implemented not only by executing the 
readout program code by the computer but also by some 
or all of actual processing operations executed by an 
45 OS (operating system) running on the computer on the 
basis of an instruction of the program code. 
[0079] Furthermore, the functions of the above-men- 
tioned embodiments may be implemented by some or 
all of actual processing operations executed-by a CPU 
50 or the like arranged in a function extension board or a 
function extension unit, which is inserted in or connected 
to the computer, after the program code read out from 
the storage medium is written in a memory of the exten- 
sion board or unit. 
55 [0080] As described above, according to the image 
scanning apparatus of the present invention, in the 
sheetfed scanning mode in which an optical system 
(mirror table) is moved to scan the predetermined posi- 
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tion on the platen glass and a document Image Is read 
while moving the document by the optical system mov- 
ing means at a constant speed, generation of a black 
stripe due to dust or soil on the platen glass is detected, 
and the control for changing the sheetfed scanning po- 
sition and the control for displaying a warning message 
indicating that dust or soil is attached to the platen glass 
surface can be done in accordance with the detection 
result. Hence, frequency of occurrence of generation of 
a black stripe can be reduced compared to the conven- 
tional apparatus. 

[0081] According to the image forming apparatus of 
the present invention, since the image forming appara- 
tus mounts the image scanning apparatus of the present 
invention, the frequency of occurrence of generation of 
a black stripe can be reduced in the image forming ap- 
paratus that mounts the image scanning apparatus, 
compared to the conventional apparatus. 
[0082] Also, according to the image forming system 
of the present invention, since the image forming system 
is built by the image scanning apparatus of the present 
invention and an external apparatus such as an infor- 
mation processing apparatus or the like, the frequency 
of occurrence of generation of a black stripe can be re- 
duced in the image forming system that connects the 
image scanning apparatus and external apparatus, 
compared to the conventional apparatus. 
[0083] Furthermore, according to the image scanning 
control method of the present invention, since the image 
scanning apparatus executes the image scanning con- 
trol method, the frequency of occurrence of generation 
of a black stripe can be reduced compared to the con- 
ventional apparatus. 

[0084] Moreover, according to the storage medium of 
the present invention, since the image scanning appa- 
ratus reads out the image scanning control method from 
the storage medium, and executes it, the frequency of 
occurrence of generation of a black stripe can be re- 
duced compared to the conventional apparatus. 
[0085] As many apparently widely different embodi- 
ments of the present invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the claims. 
[0086] Since an apparatus has a linear Image sensor 
(401 ) for scanning an image at the stop position of a 
mirror table from a document that moves at a constant 
speed, a black stripe image detection circuit (405) for 
detecting the presence/absence of generation of a black 
stripe image on the basis of an image signal, and a CPU 
(41 2) for determining that dust or soil is attached to the 
surface of the platen glass upon detection of generation 
of the black stripe image, and making control for chang- 
ing the stop position of the mirror table and control for 
displaying a warning message, any black stripe gener- 
ated due to dust or soil on the platen glass surface Is 
detected in the sheetfed scanning mode, and the control 
for changing the sheetfed scan position or the control 



for displaying a warning message Indicating that dust or 
soil is attached to the platen glass surface is done in 
accordance with the detection result, thus reducing the 
frequency of occurrence of generation of a black stripe 
5 compared to a conventional apparatus. 



Claims 

10 1 . An image scanning apparatus for scanning an im- 
age while moving a document on a platen glass at 
a constant speed, comprising: 

black stripe image detection means (75) for de- 
15 tecting the presence/absence of generation of 

a black stripe image on the basis of an Image 
signal obtained by the image scan; and 
control means (77) for, when- said black stripe 
image detection means detects generation of 
20 the black stripe image, determining that dust or 

soil is attached to a surface of the platen glass, 
and making control for changing a stop position 
of an optical system for guiding light reflected 
by the document to an image scanning system 
25 jn the image scan. 

2. The apparatus according to claim 1. further com- 
prising: 

30 document moving means for moving the docu- 

ment on the platen glass in a sub-scan direction 
at a constant speed; 

optical system moving means (72) for moving/ 
stopping a mirror table, that supports a reflect- 
35 ed light guide mirror as the optical system, to 

scan a predetermined position on the platen 
glass; 

document illumination means (73) for illuminat- 
ing the document, that moves along the surface 
40 of the platen glass, at a stop position of the mir- 

ror table; and 

image scanning means (74) serving as the im- 
age scanning system for scanning the image 
from the document, which moves at the con- 
45 stant speed, at the stop position of the mirror 

table. 

3. The apparatus according to claim 1 or 2, wherein 
said black stripe image detection means comprises: 

50 

binarization means (406) for binarizing image 
data scanned by said Image scanning means; 
accumulation means (407, 408) for accumulat- 
ing the binary data for a predetermined number 
55 of lines at N-line intervals (N: an arbitrary inte- 

ger) in units of pixels; and 
comparison means (409) for comparing the ac- 
cumulation result with a predetermined deter- 
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mination level, and determining that a black 
stripe image is generated at the corresponding 
pixel position when the accumulation result has 
exceeded the determination level. 

5 

4. The apparatus according to claim 1 or 2, wherein 
said black stripe image detection means comprises: 

black signal thickening means {701, 801) for 
selecting and outputting one with a smaller lev- 10 
el of signals obtained before and after image 
data scanned by said image scanning means 
is delayed by a predetermined number of pixels 
in a main scan direction; 

binarization means (802) for binarizing data 15 
scanned output from said black signal thicken- 
ing means; 

accumulation means (407, 408) for accumulat- 
ing the binary data for a predetermined number 
of lines at N-line intervals (N: an arbitrary inte- 20 
ger) in units of pixels; and 
comparison means (409) for comparing the ac- 
cumulation result with a predetermined deter- 
mination level, and determining that a black 
stripe image is generated at the corresponding 25 
pixel position when the accumulation result has 
exceeded the determination level. 

5. The apparatus according to any one of claims 1 to 
4, wherein a timing at which said black stripe image 30 
detection means detects the presence/absence of 
generation of the black stripe image is set before a 
document scan by said image scanning means 
(74), and said black stripe image detection means 
detects the presence/absence of generation of the 35 
black stripe image using image data scanned at the 
predetermined position on the platen glass by said 
image scanning means while moving a belt surface 
of a document conveyor belt that forms said docu- 
ment moving means (71 ) by said control means. 40 

6. The apparatus according to any one of claims 1 to 
4, wherein a timing at which said black stripe image 
detection means detects the presence/absence of 
generation of the black stripe image is set after a 45 
document scan by said image scanning means 
(74), and said black stripe image detection means 
detects the presence/absence of generation of the 
black stripe image using image data scanned at the 
predetermined position on the platen glass by said so 
image scanning means while moving a belt surface 
of a document conveyor belt that forms said docu- 
ment moving means (71) by said control means. 

7. The apparatus according to any one of claims 1 to 55 
4, wherein a timing at which said black stripe image 
detection means detects the presence/absence of 
generation of the black stripe image is set between 



neighboring documents upon successively scan- 
ning documents by said image scanning means 
(74), and said black stripe image detection means 
detects the presence/absence of generation of the 
black stripe image using image data scanned at the 
predetermined position on the platen glass by said 
image scanning means while moving a belt surface 
of a document conveyor belt that forms said docu- 
ment moving means (71) by said control means. 

8. The apparatus according to any one of claims 1 to 
7, further comprising warning means (76) for gen- 
erating a warning message indicating that dust or 
soil is attached to the surface of the platen glass 
when said black stripe image detection means (75) 
detects generation of the black stripe image. 

9. An image forming apparatus which mounts an im- 
age scanning apparatus for scanning an image 
while moving a document on a platen glass at a con- 
stant speed, and forms an image on a recording me- 
dium such as a recording sheet or the like on the 
basis of the scanned image, 

said image scanning apparatus comprising: 

black stripe image detection means (75) for de- 
tecting the presence/absence of generation of 
a black stripe image on the basis of an image 
signal obtained by the image scan; and 
control means (77) for, when said black stripe 
image detection means detects generation of 
the black stripe image, determining that dust or 
soil is attached to a surface of the platen glass, 
and making control for changing a stop position 
of an optical system for guiding light reflected 
by the document to an image scanning system 
in the image scan. 

10. An image forming system that connects an image 
forming apparatus which mounts an image scan- 
ning apparatus for scanning an image while moving 
a document on a platen glass at a constant speed, 
and forms an image on a recording medium such 
as a recording sheet or the like on the basis of the 
scanned image, and an external apparatus such as 
an information processing apparatus or the like, 

said image scanning apparatus mounted in 
said image forming apparatus comprising: 

black stripe image detection means (75) for de- 
tecting the presence/absence of generation of 
a black stripe image on the basis of an image 
signal obtained by the image scan; and 
control means (77) for, when said black stripe 
image detection means detects generation of 
the black stripe image, determining that dust or 
soil is attached to a surface of the platen glass, 
and making control for changing a stop position 
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of an optical system for guiding light reflected 
by the document to an image scanning system 
in the image scan. 

1 1 . An image scanning control method applied to an im- 
age scanning apparatus for scanning an image 
while moving a document on a platen glass at a con- 
stant speed, comprising: 

the black stripe image detection step (S502, 
S503, S602, S603) of detecting the presence/ 
absence of generation of a black stripe image 
on the basis of an image signal obtained by the 
image scan; and 

the control step (412, 77) of, when generation 
of the black stripe image is detected in the black 
stripe image detection step, determining that 
dust or soil is attached to a surface of the platen 
glass, and making control for changing a stop 
position of an optical system for guiding light 
reflected by the document to an image scan- 
ning system in the image scan. 

1 2. The method according to claim 1 1 , further compris- 
ing: 

the document moving step (412, 71, S508) of 
moving the document on the platen glass in a 
sub-scan direction at a constant speed; 
the optical system moving step (412, 72) of 
moving/stopping a mirror table, that supports a 
reflected light guide mirror as the optical sys- 
tem, to scan a predetermined position on the 
platen glass; 

the document illumination step (412, 73) of illu- 
minating the document, that moves along the 
surface of the platen glass, at a stop position of 
the mirror table; and 

the image scanning step (412, 74) of scanning 
the image by the image scanning system from 
the document, which moves at the constant 
speed, at the stop position of the mirror table. 

13. The method according to claim 11 or 12, wherein 
the black stripe image detection step comprises: 

the binarization step (406, 41 2) of binarizing im- 
age data scanned in the image scanning step; 
the accumulation step (407, 408, 412) of accu- 
mulating the binary data for a predetermined 
number of lines at N-line intervals (N: an arbi- 
trary integer) in units of pixels; and 
- the comparison step (409, 412) of comparing 
the accumulation result with a predetermined 
determination level, and determining that a 
black stripe image is generated at the corre- 
sponding pixel position when the accumulation 
result has exceeded the determination level. 



14. The method according to claim 11 or 12, wherein 
the black stripe image detection step comprises: 

the black signal thickening step (701 , 801 , 41 2) 
5 of selecting and outputting one with a smaller 

level of signals obtained before and after image 
data scanned in the image scanning step is de- 
layed by a predetermined number of pixels in a 
main scan direction; 
w the binarization step (406, 412) of binarizing 

data output from the black signal thickening 
step; 

the accumulation step (407, 408, 412) of accu- 
mulating the binary data for a predetermined 

is number of lines at N-line intervals (N: an arbi- 

trary integer) in units of pixels; and 
the comparison step (409, 412) of comparing 
the accumulation result with a predetermined 
determination level, and determining that a 

20 black stripe image is generated at the corre- 

sponding pixel position when the accumulation 
result has exceeded the determination level. 

15. The method according to any one of claims 11 to 
25 1 4, wherein a timing at which the presence/absence 

of generation of the black stripe image is detected 
in the black stripe image detection step is set before 
a document scan in the image scanning step, and 
the presence/absence of generation of the black 

30 stripe image is detected in the black stripe image 
detection step using image data scanned at the pre- 
determined position on the platen glass in the image 
scanning step while moving a belt surface of a doc- 
ument conveyor belt used in the document moving 

35 step in the control step. 

16. The method according to any one of claims 11 to 
1 4, wherein a timing at which the presence/absence 
of generation of the black stripe image is detected 

40 in the black stripe image detection step is set after 
a document scan in the image scanning step, and 
the presence/absence of generation of the black 
stripe image is detected in the black stripe image 
detection step using image data scanned at the pre- 

45 determined position on the platen glass in the image 
scanning step while moving a belt surface of a doc- 
ument conveyor belt used in the document moving 
step in the control step. 

so 17. The method according to any one of claims 11 to 
1 4, wherein a timing at which the presence/absence 
of generation of the black stripe image is detected 
in the black stripe image detection step is set be- 
tween neighboring documents upon successively 

55 scanning documents in the image scanning step, 
and the presence/absence of generation of the 
black stripe image is detected in the black stripe im- 
age detection step using image data scanned at the 
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predetermined position on the platen glass in the 
image scanning step while moving a belt surface of 
a document conveyor belt used in the document 
moving step in the control step. 

18. The method according to any one of claims 11 to 
17, further comprising the warning step (76, 412) of 
generating a warning message indicating that dust 
or soil is attached to the surface of the platen glass 
when generation of the black stripe image is detect- 
ed in the black stripe image detection step. 

19. A computer readable storage medium which stores 
a program module for executing an image scanning 
control method applied to an image scanning appa- 
ratus for scanning an image while moving a docu- 
ment on a platen glass at a constant speed, said 
program module comprising: 

a black stripe image detection module (S502 
SS03, S602 ! S603, 83, 84) for controlling to de- 
tect the presence/absence of generation of a 
black stripe image on the basis of an image sig- 
nal obtained by the image scan; and 
a control module (77, 412, 83, 84) for, when 
generation of -the black stripe image is detect- 
ed by the black stripe image detection module, 
determining that dust or soil is attached to a sur- 
face of the platen glass, and controlling to 
change a stop position of an optical system for 
guiding light reflected by the document to an 
image scanning system in the image scan. 

20, The medium according to claim 19, wherein said 
program module further comprises: 
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a document moving module (71, 412, 83, 84) 
for controlling to move the document on the 
platen glass in a sub-scan direction at a con- 
stant speed; 

an optical system moving module (72, 412, 83, 
84) for controlling to move/stop a mirror table! 
that supports a reflected light guide mirror as 
the optical system, to scan a predetermined po- 
sition on the platen giass; 
a document illumination module (73, 412. 83, 
84) for controlling to illuminate the document! 
that moves along the surface of the platen 
glass, at a stop position of the mirror table; and 
an image scanning module (74, 412, 83, 84) for 
controlling to scan the image by the image 
scanning system from the document, which 
moves at the constant speed, at the stop posi- 
tion of the mirror table. 

21. The medium according to claim 19 or 20, wherein 
the black stripe image detection module comprises: 
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a binarization module (406, 412, 83, 84) for 
controlling to binarize image data scanned by 
the image scanning module; 
an accumulation module (407, 408, 412, 83, 
84)forcontrollingtoaccumulatethebinarydata 
for a predetermined number of lines at N-line 
intervals (N: an arbitrary integer) in units of pix- 
els; and 

a comparison module (409, 412, 83, 84) for 
comparing the accumulation result with a pre- 
determined determination level, and controlling 
to determine that a black stripe image is gen- 
erated at the corresponding pixel position when 
the accumulation result has exceeded the de- 
termination level. 

22. The medium according to claim 19 or 20, wherein 
the black stripe image detection module comprises: 

a black signal thickening module (701, 801, 
41 2, 83, 84) for controlling to select and output 
one with a smaller level of signals obtained be- 
fore and afterimage data scanned by the image 
scanning module is delayed by a predeter- 
mined number of pixels in a main scan direc- 
tion; 

a binarization module (406, 412, 83, 84) for 
controlling to binarize data output from the 
black signal thickening module; 
an accumulation module (407, 408, 412, 83, 
84) for controlling to accumulate the binary data 
for a predetermined number of lines at N-line 
intervals (N: an arbitrary integer) in units of pix- 
els; and 

a comparison module (409, 412, 83, 84) for 
comparing the accumulation result with a pre- 
determined determination level, and controlling 
to determine that a black stripe image is gen- 
erated at the corresponding pixel position when 
the accumulation result has exceeded the de- 
termination level. 
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The medium according to any one of claims 19 to 
22, wherein a timing at which the black stripe image 
detection module detects the presence/absence of 
generation of the black stripe image is set before a 
document scan by the image scanning module, and 
the presence/absence of generation of the black 
stripe image is detected by the black stripe image 
detection module using image data- scanned at the 
predetermined position on the platen glass by the 
image scanning module while moving a belt surface 
of a document conveyor belt used in the document 
moving module by the control module. 

The medium according to any one of claims 19 to 
22, wherein a timing at which the black stripe image 
detection module detects the presence/absence of 
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generation of the black stripe image is set after a 
document scan by the image scanning module, and 
the presence/absence of generation of the black 
stripe image is detected by- the black stripe image 
detection module using image data scanned at the 5 
predetermined position on the platen glass by the 
image scanning module while moving a belt surface 
of a document conveyor belt used in the document 
moving module by the control module. 

10 

25. The medium according to any one of claims 19 to 
22, wherein a timing at which the black stripe image 
detection module detects the presence/absence of 
generation of the black stripe image is set between 
neighboring documents upon successively scan- 15 
ning documents by said image scanning module, 
and the presence/absence of generation of the 
black stripe image is detected by the black stripe 
image detection module using image data scanned 

at the predetermined position on the platen glass 20 
by the image scanning module while moving a belt 
surface of a document conveyor belt used in the 
document moving module by the control module. 

26. The medium according to any one of claims 1 9 to 25 
24, wherein said program module further comprises 

a warning module (76, 412, 83, 84) for controlling 
to generate a warning message indicating that dust 
or soil is attached to the surface of the platen glass 
when the black stripe image detection module de- 30 
tects generation of the black stripe image. 
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FIG. 2 
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FIG. 3 
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FIG. 4 



c 



S601 



START IMAGE SCAN 

I 



SCAN DOCUMENT 



S602 



SCAN IMAGE BY ROTATING DOCUMENT 
CONVEYOR BELT WITHOUT CONVEYING ANY 

DOCUMENT, AND DETECT PRESENCE/ 
ABSENCE OF GENERATION OF BLACK STRIPE 



S604 




CHANGE SCANNING POSITION 
( SHEETFED SCANNING POSITION ) 
ON PLATEN GLASS 



c 



END IMAGE SCAN 



J 



19 



EP1 102 468 A2 




cc 



cr 
uj o 
_ o 

2 5 ^ 



20 



EP 1 102 468 A2 



FIG. 6 

MAIN-SCAN BLACK SIGNAL 
THICKENING CIRCUIT 



801 

( 802 





S-PIXEL 
DELAY 




<> 





Min VALUE 
DETECTION 



















21 



EP1 102 468 A2 



FIG. 7 



71 



DOCUMENT 
MOVING 
MEANS 



73 



72 



DOCUMENT 
ILLUMINATION 
MEANS 



OPTICAL 
SYSTEM MOVING 
MEANS 



77 



CONTROL 
MEANS 



74 



IMAGE 
SCANNING 
MEANS 



75 



BLACK STRIPE 
IMAGE DETECTION 
MEANS 



76 

1 



WARNING 
MEANS 



22 



EP 1 102 468 A2 



FIG. 8 



VOLUME INFORMATION 81 



DIRECTORY INFORMATION 82 



PROGRAM EXECUTION FILE 83 



PROGRAM ASSOCIATED DATA RLE 84 



23 



EP 1 102 468 A2 



FIG. 9 



92 




93 



24 



EP 1 102 468 A2 



FIG. 10 

A 



INPUT 



WHITE 



S-PIXEL 
DELAY 



AFTER 

THICKENING 



BLACK 



S-PIXEL DELAY 



\7 



25 



EP1 102 468 A2 



r 



FIG. 11 

K 



WHITE 



BINARIZATION LEVEL BLACK 



t 



SMALL AMPLITUDE OF BLACK 
SIGNAL DUE TO BLURRING OFTEN 
DISTURBS ACCURATE BINARIZATION 



EDGE EMPHASIS 



V 7 



BINARIZATION LEVEL 



SINCE AMPUTUDE INCREASES 
BINARIZATION CAN BE 
ACCURATELY DONE 



26 



EP 1 102 468 A2 




27 



EP 1 102 468 A2 




28 



EP1 102 468 A2 




29 



EP 1 102 468 A2 



d 

LL 




O CO 
O O 



30 



